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(57) A boring tool comprises a body (1) having, at 
a free end thereof, two insert holders (5') which 
are radially adjustable by displacement relative 
to a groove (11) defined by two opposing 
boundary surfaces and accommodating two 
elongate guide lugs (14') on the insert holders. 
The groove (11) merges, at opposite, parallel 
edges (12, 12'), into first support surfaces (13, 
13'), which are each inclined relative to the tool 
axis, more specifically in a rearward-outward 
direction from said edge (12, 12') so as to form 
an acute-angled wedge-shaped portion of ma- 
terial between each of said first support sur- 
faces and a respective groove-defining surface, 
and which are each adapted to cooperate with 
similar, second support surfaces on the holders 
(5'), said other support surfaces being similarly 
inclined, more specifically relative to boundary 
surfaces of the guide lugs, at substantially the 
same acute angle as the angle between 
cooperating surfaces of the wedge-shaped por- 
tions of the tool body. 
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Field of the Invention 

This invention relates to a boring tool of the type 
comprising a suitably rod-shaped body having a geo- 
metric axis or tool axis, said body being adapted, at a 
free end thereof, to receive two insert holders which 
project in radially opposite directions and which are 
each adjustable in different radial positions by dis- 
placement along a guide structure in the form of a 
groove provided in the free end of said body and ex- 
tending transversely of said tool axis, said groove be- 
ing defined by two opposing boundary surfaces and 
having a sufficient width for accommodating two 
elongate guide lugs on said two holders, each of said 
holders being lockable in a desired position of radial 
adjustment by means of at least one locking screw 
which traverses a through hole in the holder and can 
be tightened in an associated threaded hole in said 
body. 

Description of the Prior Art 

Boring tools of the above type are previously 
known from DE 38 29 609, DE 38 11 775 and DE 36 
22 638. A common feature of the boring tools dis- 
closed in these publications is that the support sur- 
faces for the insert holders adjacent the transverse 
groove in the free end of the tool body extend at right 
angles to the tool axis. This gives poor stability to the 
insert holders as the tools, when processing a work- 
piece, are subjected both to tangential forces tending 
to turn the insert holders, and to bending forces tend- 
ing to upset or tilt the insert holders. 

Known in the art are also tools (see e.g. SE 
7608273-4) in which the guide structure is composed 
of a plurality of elongate, parallel teeth or crests 
formed in the end of the tool body and in the under- 
sides of the insert holders. A major drawback of such 
elongate guide teeth is however that it is both difficult 
and costly in large-scale production to give them good 
dimensional accuracy and fit. Another drawback of 
prior-art tools of this type isthat, at least when in stan- 
dard design, they do not permit so-called step- boring, 
i.e. a boring operation in which one insert is cutting 
slightly ahead of the other insert, as seen in the axial 
direction of feed. 

Summary of the Invention 

The present invention aims at overcoming the 
drawbacks inherent in prior-art boring tools. A basic 
object of the invention is thus to provide a boring tool 
in which the guide structure for guiding and locking 
the insert holders not only is of simple geometry and 
places low demands on tolerance accuracy, but also 
ensures good retention and stability of the insert hold- 
ers also when these are subjected to severe stresses. 
A further object is to provide a boring tool in which the 



guide structure makes it possible, by simple means, 
to shift the insert holders and the associated inserts 
from a state of normal operation, in which the two in- 
serts are located at the same distance from the free 

5 end of the tool body, to a step-boring state, in which 
the inserts are located at different distances from the 
tool body, as seen in the axial direction. Moreover, the 
tool should permit being readily switched to single-in- 
sert boring without jeopardising the stability of the 

10 only insert holder. 

According to the invention, at least the basic ob- 
ject is achieved by the features recited in the charac- 
terising clause of claim 1. Also, advantageous em- 
bodiments of t he invention are recited in claims 2 and 

15 3. 

Description of Further Prior Art 

WO91/08853 and DE 28 11 965 disclose boring 

20 tools having support or abutment surfaces which are 
inclined relative to the tool axis. However, the inclin- 
ation of the abutment surfaces in these tools is in the 
"wrong direction", in that they extend in an outward- 
forward direction from t he boundary edge concerned. 

25 In WO91/08853, each support or abutment surface 
extends from a pointed groove bottom, which is locat- 
ed beside the centre tool axis quite far into the pointed 
end portion of the tool body or rod, in an obliquely out- 
ward-forward direction up to a point located consider- 

30 ably ahead of said groove bottom. In DE 28 1 1 965, a 
toothed abutment surface similarly extends from a 
central groove bottom, which is located far into the 
pointed end portion of the tool body, in an obliquely 
outward-forward direction up to a point located ahead 

35 of the groove,bottom. Thus, these two tools have no 
part corresponding to the wedge-shaped portion of 
material of the present invention, which is defined by 
the support surfaces inclined in a rearward-outward 
direction, which means that tilting forces acting on the 

40 insert holders will not be counteracted by any such 
portions of material. 

Brief Description of the Drawings 

45 In the drawings, 

Fig. 1 is a perspective view of a boring tool ac- 
cording to the invention; 
Fig. 2 is a partial exploded view showing an insert 
holder and a spacer washer separated from the 

so tool body; 

Fig. 3 is a top plan view of the free end of the tool 
body; 

Fig. 4 is a partial side view on an enlarged scale 
showing the contour of the free end of the tool 
55 body as well as of an insert holder cooperating 
therewith; and 

Fig. 5 is a top plan view of the tool with the two 
insert holders mounted in place. 
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Description of the Preferred Embodiment 

Referring now to the drawings, the boring tool 
shown in Fig. 1 comprises a tool body, generally des- 
ignated 1, which in practice suitably is in the form of 5 
a substantially solid rod. This rod is generally, al- 
though not necessarily, rotatable about a geometric 
axis or tool axis 2. One end 3 of the rod is suitably fix- 
able in a tool holder (not shown), while the opposite 
free end 4 serves to receive two holders 5, 5', each w 
carrying a replaceable insert 6 and 6', respectively. 
The two insert holders 5, 5' are adjustably movable in 
the radial direction, i.e. at right angles to the longitu- 
dinal axis 2, and are lockable in desired positions of 
radial adjustment by means of locking screws 7. In 15 
this manner, the holders can be adjusted so as to al- 
low the inserts to make holes of different diameter. In 
this context, it should be noted that boring tools of the 
type here concerned are intended for boring existing, 
roughly processed holes in a workpiece (e.g. holes 20 
made in a plate of sheet-metal by means of a cutting 
torch), in order to provide a hole having a smooth sur- 
face and relatively high dimensional accuracy. 

In the illustrated embodiment, each insert holder 
5, 5' is held in place by means of two locking screws 25 
passing through an elongate through hole 8 in the in- 
sert holder, the screws being tightened in threaded 
holes 9 in the tool body 1 . Since the hole 8 is elongate, 
each insert holder is continuously adjustable in this 
case between different positions of radial adjustment, 30 
the outer and inner end positions of the holder being 
defined by the length of the hole. 

From the circumferential surface of the rod-shap- 
ed body 1 protrude two pin-shaped projections 10, 
1 0' having nozzle apertures for spraying a coolant on 35 
to each of the inserts 6, 6' for cooling them and re- 
moving chips cut from the workpiece by the inserts. 

Reference is now made to Figs 2-4 illustrating 
how the free end 4 of the tool body 1 is designed with 
a groove 11 extending transversely of, preferably per- 40 
pendicular to the axis 2, and merging via linear edges 
12, 12' into a pair of first inclined support surfaces 13, 
13'. More specifically, the groove 11 extends through- 
out the entire width of the tool body and opens by dia- 
metrically opposed end openings into the circumfer- 45 
ential surface of the tool rod. The width of the groove 
is sufficient for accommodating two elongate guide 
lugs 14, 14' formed on the underside of the two insert 
holders 5, 5'. The groove 1 is defined by a suitably pla- 
nar bottom surface 15 (see Fig. 4) and by two simi- 50 
larly suitably planar side walls 16, 16', which are par- 
allel to each other and to the longitudinal axis 2 of the 
tool body. The angle of inclination a of the support 
surfaces 13, 13' relative to the axis 2 may in practice 
be in the range of 65-85°, suitably 70-80°. In practice, 55 
the angle a may amount to about 75°. In other words, 
each support surface 13, 13' is inclined about 15° 
with respect to an imaginary plane perpendicular to 



the axis 2. 

Each such first support surface, e.g. the support 
surface 13', is intended to cooperate with a second 
support surface 17' on the underside of the insert 
holder 5' (the holder 5 has a corresponding surface 
17 (not shown)). This other support surface 17' ex- 
tends at the same angle of inclination a to a planar 
front side or front surface 18 as does the support sur- 
face 13' to the tool axis 2. The guide lug 1 4' is defined 
by a portion of the front surface 1 8 as well as by a low- 
er surface 19 and a rear surface 20 of rectangular 
shape. It goes wit hout saying that t he second support 
surface 17' extends from the rear lug-defining sur- 
face 20 out to the at least partially curved surface 21 
which, together with the front surface 18, defines the 
insert holder. The width of each guide lug 14', i.e. the 
shortest distance between the surfaces 18 and 20, Is 
in practice markedly, although only slightly less than 
half the width of the groove 11 , the groove width be- 
ing the shortest distance between the two planar, in 
this instance parallel boundary surfaces 16, 16'. In 
practice, this dimensional difference should be in the 
order of some thousandths up to a few hundredths 
mm, such that a play in the order of 0.01-0.03 mm will 
exist between the front surfaces 1 8 of the two insert 
holders 5, 5' facing each other, when these holders 
are mounted with the guide lugs 14, 14' accommodat- 
ed in the groove. 

In this context, it should also be pointed out that 
the threaded holes 9 for the locking screws 7 extend 
in parallel with the tool axis 2, while the planar bound- 
ary surfaces 22 (see Fig. 5) which surround the long 
holes 8 and against which the heads of the screws 
can be applied, extend in a plane substantially per- 
pendicular to the front surfaces 18. When tightening 
the locking screws 7 in the threaded holes 9, the in- 
sert holders 5, 5' will thus move parallel to the tool 
axis 2. 

Reference is now made to Figs 2 and 3 illustrating 
the provision, in the bottom surface 15 of the groove 
11, of a centrally disposed, countersunk space 23 
having a substantially rectangular contour. In this 
countersunk space open the ends of two internally 
threaded bores 24, 24', the other ends of which open 
in the circumferential surface of the tool body 1. In 
each bore, there is inserted an adjusting screw 25 
and 25', respectively, the former of which is located 
in the immediate vicinity of the groove-defining sur- 
face 16, while the other adjusting screw 25' is located 
in the immediate vicinity of the groove-defining sur- 
face 1 6'. The adjusting screw 25' is adapted to act on 
a projection 26' which extends from the guide lug 
14' down into the space 23 and which in this case 
consists of a simple pin (similarly, the adjusting screw 
25 is adapted to act on a driver pin on the insert holder 
5 (not shown)). Each adjusting screw is easily acces- 
sible to an adjustment tool, e.g. a screwdriver, 
through the end openings of the bores 24, 24' open- 
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ing into the circumferential surface of the rod 1 . 

Fig. 2 shows a spacer member in the form of a 
washer 27. In practice, the washer may be a plate of 
thin sheet-metal , the contour of which substantially 
corresponds to the contour of the two support surfao 5 
es 13, 17, there being provided through holes 28 in 
the sheet-metal plate in a number corresponding to 
the number of locking screws 7 for each insert holder. 

Function of the Inventive Tool 10 

When the two inserts 6, 6' are to be set in the de- 
sired positions of radial adjustment, the locking 
screws 7 are maintained slightly tightened in the as- 
sociated threaded holes so as to apply the insert 15 
holders against the tool body with only a small pres- 
sure. In this condition, the surfaces 13 and 16, on the 
one hand, will serve as guide means for the insert 
holder 5, and the surfaces 13' and 16', on the other 
hand, will serve as guide means for the other insert 20 
holder 5'. The displacement of each insert holder 
along the guide surfaces is ensured with the aid of 
the adjusting screws 25 and 25', respectively, which 
when screwed from an inner end position will urge the 
insert holder, by the intermediary of the driver pin 26, 25 
26', in a direction outwards to the desired position of 
radial adjustment When the two insert holders have 
been set in the desired positions by means of the ad- 
justing screws, the locking screws 7 are tightened 
firmly so as to lock the insert holders in this position. 30 
In this condition, there exists between the insert hold- 
ers, more specifically between their front surfaces 
18, a gap whose width may be in the order of 0.02 
mm. 

In the subsequent processing of the workpiece, 35 
tangential forces appear which tend to turn each in- 
sert holder along the surface plane 13 and 13', re- 
spectively, and bending forces tending to upset or tilt 
each insert holder about a tilting point situated in the 
area of the circumferential surface of the tool body 40 
(see point 29 in Fig. 1). In connection with the above- 
mentioned turning tendency along the surface plane 

13, the insert holder will tend to climb up this plane, 
which is however prevented by the locking screws 7 

of the insert holder and by the fact that the two insert 45 
holders when in this condition have been pressed to- 
gether so as to eliminate the gap initially existing 
therebetween. Tilting about the tilting point 29 is pre- 
vented by the locking screws 7, in combination with 
the fact that the locking lug 10 and 10', respectively, 50 
on the insert holder concerned is unable to pass the 
portion of material extending from each boundary 
edge 12, 12' downwards towards the bottom of the 
groove (the rear boundary surface 20 of the guide lug 

14, 14' is pressed against the lateral boundary sur- 55 
face 16 and 16', respectively, of the groove 11 and is 
unable to pass it). 



Advantages of the Invention 

One advantage of the invention is that the guide 
structure provided by the guide lug of each insert 
holder, in combination with the inclined support sur- 
faces, will ensure, despite its simple geometry, a 
highly solid and reliable retention of the insert holder 
and, hence, of the insert in the desired position of ra- 
dial adjustment, also in those cases where the tool is 
subjected to severe stresses. Such firm retention of 
the insert holders is possible to achieve despite rela- 
tively moderate tolerence requirements. This means, 
in actual practice, thatthe components employed can 
be manufactured at a low cost Afurther advantage is 
conferred by the fact that a simple spacer washer 27 
can be placed between each insert holder and the un- 
derlying planar support surface 13 and 13', respec- 
tively, of the tool body with a view to changing the ax- 
ial position of the insert on the holder. In this manner, 
the inventive tool can be quickly and easily shifted 
from a normal state of operation, in which the tool in- 
serts are situated at the same axial distance from the 
tool body, to a step-boring state, in which one insert 
operates ahead of the other as seen in the axial di- 
rection. Since the tool can be designed with a certain- 
ly very narrow, although marked gap between the in- 
sert holders, these need not be manufactured in pairs 
(i.e. be fitted together) but may be manufactured and 
replaced individually. 

Reference is now again made to Fig. 3 illustrating 
the provision of a hole 30 in the bottom 15 of the 
groove 1 1 , more specifically adjacent one side of the 
groove, in this case the side wall 16'. The hole 30 may 
receive a pin formed on a special blind holder or dum- 
my (not shown) which carries no insert and which can 
be mounted on the tool body in case the tool is to be 
used for single-insert boring. The pin provided on the 
blind holder forms, in combination with the hole 30, a 
means for constantly ensuring that the blind holder is 
positively mounted in one of the two possible mount- 
ing positions (i.e. in this case adjacent the support 
surface 13') while the insert-carrying holder, having 
no such corresponding pin, is mounted in the other 
mounting position (i.e. in this case adjacent the sup- 
port surface 13). Such positive mounting of the blind 
holder and of the insert holder, respectively, is of im- 
portance in those cases where the tool operation is 
stopped in a certain position (e.g. "at three o'clock") 
for tool change. When resuming the working opera- 
tion, it is necessary that it is started with the insert 
holder, and not the blind holder, in the given position 
of stoppage. 

Conceivable Modifications of the Invention 

It goes without saying that the invention is not re- 
stricted only to the embodiment described above and 
shown in the drawings. Thus, it is evident that the in- 
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ventive tool can be designed for left-hand cutting as 
well as right-hand cutting, as shown in the drawings. 
Although it is preferred to design the two side surfac- 
es 16, 16', defining the transverse groove 11, in par- 
allel with the tool axis and with each other, it is also 5 
conceivable to incline them in a downward-outward 
direction, in which case the boundary edges 12, 
12' alone will act against the associated guide lugs. 
Furthermore, the number of locking screws for each 
insert holder and blind holder, respectively, may vary w 
considerably. For thin tool bodies, only one locking 
screw is thus sufficient, whereas tools having thicker 
bodies may require more than two such screws. In 
this context, it should also be pointed out that the tool 
can be designed with fixed positions of radial adjust- 15 
ment for the insert holders, i.e. without elongate 
holes, as illustrated, allowing continuous adjustment 
thereof. In such cases, the insert holders are provid- 
ed with a number of fixed holes, between which the 
locking screws are shifted to achieve different posi- 20 
tions of radial adjustment. Although the inventive tool, 
when in operation, is normally rotated while the work- 
piece is maintained stationary, it is also possible to 
foresee a case in which the boring tool is maintained 
stationary while the workpiece is rotated. 25 



Claims 

1. A boring tool comprising a suitably rod-shaped 30 
body (1) having a geometric axis or tool axis (2), 
said body being adapted at a free end thereof (4), 
to receive two insert holders (5, 5') which project 
in radially opposite directions and which are each 
adjustable in different radial positions by dis- 35 
placement along a guide structure in the form of 
a groove (11) provided in the free end (4) of said 
body (1) and extending transversely of said tool 
axis (2), said groove being defined by two oppos- 
ing boundary surfaces (1 6, 1 6') and having a suf- 40 
ficient width for accommodating two elongate 
guide lugs (14, 14') on said two holders (5, 5'), 
each of said holders being lockable in a desired 
position of radial adjustment by means of at least 
one locking screw (7) which traverses a through 45 
hole (8) in the holder and can be tightened in an 
associated threaded hole (9) in said body, char- 
acterised in that the groove (11) merges, at op- 
posite, substantially parallel edges thereof (12, 
12'), into first support surfaces (13, 13'), which 50 
are each inclined relative to the tool axis (2), more 
specifically in a rearward-outward direction from 
said edge (12, 12') so as to define an acute- 
angled wedge-shaped portion of material be- 
tween each of said first support surfaces and a 55 
respective groove-defining surface (16, 16'), and 
which are each adapted to cooperate with similar, 
second support surfaces (1 7, 1 7') on each of said 



holders (5, 5'), said second support surfaces (17, 
1 7') being similarly inclined, more specifically rel- 
ative to boundary surfaces (20) of said guide 
lugs, at substantially the same acute angle (a) as 
the angle between cooperating surfaces (13, 16; 
13', 16') of said wedge-shaped portions of said 
body. 

2. A boring tool as claimed in any one of the preced- 
ing claims, characterised in that the angle of in- 
clination (a) between each first support surface 
(13, 13') and the tool axis is in the range of 65- 
85°, suitably 70-80°. 

3. A boring tool as claimed in claim 1 or 2, charac- 
terised in that a spacer member (27), such as a 
sheet-metal washer, is insertable between the 
first inclined support surface (13, 13*) on the 
body (1) and the second, similar support surface 
(17, 17') on the insert holder (5, 5'), with a view 
to positioning, if desired, the insert mounted on 
this holder slightly ahead of the insert tool on the 
other holder, as seen in the axial direction of the 
tool body. 



EP 0 564 425 A1 




EP 0 564 425 A1 



e' 




7 



EP 0 564 425 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 85 0024 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
off ' 



Relevant 
to 



CLASSIFICATION OF THE 
APPLICATION (lit d. 5) 



D,X 



DE-A-3 811 775 (KOYEMAN WERKZEUGE 
GMBH) 

* figures * 



1,2 



B 23 B 29/034 



TECHNICAL FIELDS 
SEARCHED dot CL5) 



B 23 B 



The present search report has keen drawn op for all claims 



Place of icirck 



THE HAGUE 



Dale of complctloa of the teircfc 

17-06-1993 



Examiner 

RAMBAUD P M J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



8 



